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the study of algebra, to explain tlie reason-
ableness of fundamental principles. If this
is accomplished to the satisfaction of the
student his later successes will come with
comparative ease. Too many of us older
people accepted algebraic formulas as true
without knowing why they were true, or by
what process they were reached. We believe
all teachers of to-day know that underlying
reasons should be explained; their later work
will be made easier if they give classes a
clear analysis of first principles. If the
helper of the boy or girl, either teacher or
parent, knows a general fact but knows not
why it is true, it will be a means of satisfac-
tion as well as a duty well performed toward
those who need instruction to investigate
thoroughly. Much of this fundamental help
follows in these pages; it opens the way to
practically all of the science, as far as it is
given consideration in our public school
system.
Signs and Symbols.    The signs used in
arithmetic  are applied to  algebra without
change of form or meaning:
+ (plus) indicates addition
— (minus) indicates subtraction
X (times) indicates multiplication
-i- (divided by)  indicates division
5= is the sign of equality; whatever ap-
pears at the left of this sign equals in num-
ber, value or amount that which is written
at its right.    Thus, 7o+5=Sa+13.    Seven
times the value of x, whatever that may be,
added to 5 equals 3 times the same value of
x added to 13.
The signs of parentheses, brackets and
braces are called signs of aggregation, be-
cause everything within them is to be treated
as a single expression, to be simplified and
reduced to lowest terms before being applied
to other parts of the problem. For illustra-
tion,
[10+{3+6-(4+2)+6}-4]+8=?
Here we treat (4+2) in parentheses as a
single number, then everything within the
braces as a single number, after the part in
parentheses has been simplified; finally,
after simplifying all that remains within the
braces, reduce to simplest form all within
the brackets, after which add 8. The same
rule applies if the terms enclosed by the
signs of aggregation are algebraic. See if
Jon can solve these problems:
—a] = f
 Coefficient. The next term you must
learn, and one not found in arithmetic, is
the word coefficient. It means any number
or symbol placed before another symbol, and
it stands as a multiplier; the coefficient
shows how many times the number or symbol
is to be taken. In the term ty, 4 is the coeffi-
cient of y, and indicates that the value of y
is to be taken 4 times; if the value of y hap-
pens to be 5, then 4y equals 20, In (a-\-b)x,
a+6 is the coefficient of x, and x is to be
taken a-\-l> times; this you will understand
better a little later, even without further ex-
planation.
The Signs of Parentheses. If a compound
expression is to be treated as a single expres-
sion it is to be enclosed in parentheses, as we
learned above. The authorities of our alge-
bras tell us that—
If an expression within a parenthesis is
preceded by the sign +, the parenthesis can
be removed without making any change in
the signs of the expression, and without
altering values.
Let us learn that the above is true without
having to accept the word of another. If we
prove the truth for ourselves we positively
know, and it is good to know things at first-
hand:
If a man has 20 dollars and afterwards col-
lects 6 dollars and then 4 dollars, it makes
no difference whether he adds the 6 dollars
to his 20 dollars, and afterwards the 4 dollars,
or whether he puts the 6 dollars and the 4
dollars tog-ether and adds their sum to his
20 dollars.
The first process is represented by 20 + 6+4.
The second process is represented by 20+
(6+4),
Hence, 20+(6+4)=20+6+4.
If this man has 20 dollars and afterwards
collects 6 dollars and pays a bill of 4 dollars,
it makes no difference whether he adds the 6
dollars to his 20 dollars and pays out of this
his bill of 4 dollars, or whether he pays the
4 dollars from the 6 dollars collected and adds
the remainder to his 20 dollars.
The first process is represented by 20+6—4.
The second process is represented by 20+
(6—4).
Hence, 20+(6—4)^20+6—L
If the above explanation is clear you will
easily understand the following:
3+(8—2) =3+8—2.
4+ (6—3)+(7—2) ^4+6-^3+7—2,
The above explanation is in connection
with the sign + when it precedes a paren-
thesis. The authorities in algebra further
tell us that—
If an expression within a parenthesis is
preceded by the sign —-> the parenthesis can

